The 'Reading the Mind in the Eyes' Test (RMET) is a test of a Theory of Mind, i.e., the ability to infer the states of minds of other people. The purpose of this study was to evaluate a Polish adaptation of the RMET. The sample consisted of 447 participants, aged 18-85. The internal consistency of the RMET was 0.668; the upper confidence interval was 0.718. The score in the Polish version of the RMET was positively correlated with the English version. Test-retest stability was acceptable, with ICC = 0.886. The correlation of RMET and the cognitive empathy measure confirms the theoretical assumptions. There were significant gender differences in RMET scores: women had higher scores than men. Elderly groups of participants differ statistically from younger groups of participants in the RMET. The Polish version of the RMET showed satisfactory psychometric parameters, comparable to those of the original version.
Introduction
The 'Reading the Mind in the Eyes' Test (RMET) is a test of the Theory of Mind (ToM), the ability to infer the states of minds of other people (Baron-Cohen, 2001 ). ToM includes the recognition of emotional information from the face, voice, and body (TagerFlusberg & Sullivan, 1994) . Theory of Mind allows for the acquiring of knowledge about other people and for constructing ideas about what people think and feel. The ToM allows for the constructing of beliefs about other people, making it easier to understand another person's motives and intensions (Baron-Cohen, 2001 ). The key aspect of the ToM is an ability to take the perspective of other persons, which is what makes this theoretical construct close to cognitive empathy (Philips et al., 2002) . Jolliffe et al., 1997; Baron-Cohen et al., 2001) . The test consists of 36 questions concerning choosing the right emotion or thought corresponding to a particular pair of eyes shown on a picture. A greater proportion of correct answers corresponds to a higher test score.
The RMET assesses the ability to read emotional states of other people from the expression around their eyes (Baron-Cohen, Wheelwright, Hill, Raste, & Plumb, 2001 ). This tool was created to identify subtle deficits in autism and Asperger's syndrome . Currently, RMET is often applied to study individual differences such as sexual or age differences in the ToM Bailey et al., 2008, respectively) . The results revealed that women score higher in the original RMET than men (e.g., Baron-Cohen et al., 2001) . These findings seem related to the results of the research, which has shown that empathy is more developed in women than in men (Goldenfeld et al., 2005; Baron-Cohen, Richler, Bisarya, Gurunathan, & Wheelwright, 2003; Geary et al., 1998; MaCoby et al., 1999) . From earliest infancy, girls spend more time looking at faces, particularly the eyes, whereas boys turn their attention to moving objects (Connellan, Baron-Cohen, Wheelwright, Batki, & Ahluwalia, 2008) . Women interpret all nonverbal messages more accurately on the basis of facial expression (e.g., the eyes) and intonation and are better at evaluating emotional states of other people (BaronCohen et al., 2003; Hall, 1978) .
Age difference is another aspect of individual variances obtained in the RMET results. Older adults score lower than younger adults in RMET . This aligns with the results of studies that re-vealed problems with recognizing emotions from the upper part of a face, the near-eyes region, in people over 62 years of age (Philips et al., 2002; Bailey & Henry, 2009) .
Taking into account how important the ability is to recognize emotions from faces, both for the ToM and for empathizing, it seems valuable to have a tool for both researchers and practitioners to measure that ability. From the scientific point of view, preparation of the Polish version of the RMET allows for the running of studies on Polish populations, thus making comparative analysis between different populations in the world. Thus, the aim of the present study is to evaluate the psychometric values of the Polish version of the RMET.
Methods

Participants
The study involved three samples. Group A (N = 24, 17 women, 7 men) consisted of participants fluent in Polish and English, age 28-47 years, who analyzed the linguistic terms of RMET translation. Group B comprised 325 people (161 women and 164 men, aged 18-45 years). This sample was used to test the scale and its internal consistency coefficient, and in a subset of the sample, its temporal stability (N = 60, 28 females and 32 males, aged 21-41 years), as well as its correlation with other questionnaires. The third group (group C) consisted of 98 people (49 women, 49 men, aged 25-85 years) and was used only to test the hypothesis of the existence of a relation between RMET and age. The samples were drawn from students and staff at a university, and staff (but not patients) in a nursing home and a psychiatric hospital.
Measures
The Reading the Mind in the Eyes Test (RMET) . The test consisted of showing 36 images of pairs of eyes from adult men and women. Around each picture were four adjectives. Respondents selected the adjective that best described what the person in the picture was feeling or thinking, and (in the control conditions) judged the gender of the person in the photo. For every correct answer, the participant received one point. After summing the points, the result for the RMET was obtained, with a maximum of 36 points available (Baron-Cohen, 2001) . Validation studies of the original version of the test showed that it has reliability acceptable for a measure for group comparisons and experimental α = .63 for RMET (Harkness, Jacobson, Duong, & Sabbagh, 2010) .
Empathy Sensitivity Scale (ESS). The scale is a paraphrase of the Interpersonal Reactivity Index (IRI) by Davis (Davis, 1980) . It is a self-report questionnaire including 28 statements with a five-point response scale, comprising the following subscales: Perspective-taking (PT) -the ability and tendency to spontaneously adopt another's point of view; Empathic Concern (EC) -the tendency to empathize with people experiencing failure and loss; Personal Distress (PD) -the propensity to experience feelings in the context of strong negative experiences of others; and Fantasy (F) -the ability to be moved by fictional, imaginary events (feelings and actions of characters from books or movies). The last subscale, Fantasy, was excluded from the Polish adaptation of the Scale because it is the least theoretically grounded subscale, often overlooked in studies (e.g., Davis & Oathout, 1987; Davis, Hall, & Meyer, 2003) . Examples of statements in the scale are: "Sometimes I try to understand my friends better by imagining how things look from their point of view." (PT); "Reluctantly, I give emotional support to people in difficult situations." (EC); and "Finding myself in a situation of emotional tension scares me." (PD). The tool has satisfactory reliability and theoretical validity (Cronbach's alpha for the EC and PD is 0.78 and 0.74 for PT) (Kaźmierczak et al., 2007) .
Psychological Gender Inventory (PGI). PGI is a tool to assess the psychological sex of the individual. Psychological gender is the spontaneous willingness to use the gender dimension in relation to oneself and others. The PGI consists of 35 items (15 -Femininity scale, 15 -Masculinity scale, 5 -neutral positions). The subject is asked to mark the degree to which s/he agrees with the statements, using a five-point scale. Test items reflect the cultural stereotypes of masculinity and femininity. The tool has satisfactory internal consistency coefficient (Femininity scale -0.79, Masculinity scale -0.78) (Kuczyńska, 1992) .
Emotional Intelligence Scale-Faces (EIS-F).
The scale measures the ability to recognize facial expressions. The test consists of 18 photographs of faces (half male, half female). Individual photographs are assigned sets of six names of emotions. The participant has to decide in each case whether the face shown in the photograph expresses those emotions. The total number of test items is 108 (18 photographs x 6 emotions). The scale has high reliability, Cronbach's alpha ranges from 0.77 to 0.87, depending on gender and age (Matczak, Piekarska, & Studniarek, 2005) . -Siuda, Kantor-Martynuska, Siwy-Hudowska, submitted) . The Empathy Quotient-Short (EQ-S) ) is a shortened version of the scale established for measuring empathy (BaronCohen & Wheelwright, 2004) . The scale consists of 22 statements that describe how an individual behaves towards other people. Among these statements, there are some that determine the ability to put ourselves into the shoes of another person, to anticipate and understand what they might feel, think, or do (cognitive empathy), and to generate emotional responses to others (emotional empathy), as well as those that combine cognitive and emotional empathy (multidimensional empathy).
Empathy Quotient (EQ-S) [short version] (Jankowiak
The participant is asked to agree or disagree with each statement by selecting one of four possible answers ("definitely yes", "probably yes", "probably not", "definitely not") . Validation studies showed that this tool has high reliability (α = 0.88). Scoring is calculated as follows: "probably yes" = one point; "definitely yes" = two points; and the other answers = zero points. This is so for items 1, 2, 5, 6, 7, 8, 10, 11, 13, 15, 16, 17, 18, 19, 20, and 21. Item numbers 3, 4, 9, 12, 14 , and 22 are scored differently. For answers "probably not" one point is given, and for the "definitely not" answer, two points are given. The remaining positive responses score zero points. After summing up the points, the total EQ-S is obtained, with a maximum of 44 points (BaronCohen, Richler, Bisary, Gurunathan, & Wheelwright, 2003; Baron-Cohen & Wheelwright, 2004 ).
Procedure
The adaptation of the RMET was carried out in accordance with principles of transla-tion, demonstrating accuracy of translation, that is, maintaining accuracy to the original version of the questionnaire, while allowing modifications required by the given language (Zawadzki & Hornowska, 2008) . The original was translated into Polish and then back-translated into English by bilingual speakers for verification. The original scale was translated independently by five translators: three psychologists fluent in English and two English philologists. After an analysis of selected adjectives, for which there were significant differences (items 2, 8, 11, and 27), they were returned to the translators for another attempt. Discrepancies were discussed, followed by three psychologists choosing the most appropriate version.
To check the consistency of both language versions, correlation coefficients were calculated, and the significance of differences between the results of both versions of the questionnaire was tested. The next step was to analyze the reliability, consistency, and temporal stability of the tool and then to examine the convergent validity. Correlation of RMET results with the following scales: SWE, PGI, EIS-F, and IE were calculated. Finally, it was checked whether the RMET results were dependent upon the age of the subjects.
Reliability analysis was tested on the basis of an internal consistency, i.e., Cronbach's alpha. Intergroup comparisons performed to assess the significance of differences when comparing groups were conducted using the t-Student test for independent samples. To calculate the relationship between the questions within scales, as well as the relationship between scales, r-Pearson correlations were used. The statistical package IBM SPSS Statistics was used to calculate and analyze the validation of the Polish adaptation of the tool.
Results
Analysis of Equivalence of Two RMET Language Versions
The language equivalence analysis was performed on the sample of 24 bilingual participants (aged 24-45 years). All participants first completed the English version, and then, after four weeks, the Polish version. To verify the results from the two language versions, we calculated the Pearson's correlation coefficient. Scores obtained from the English and Polish versions of RMET were significantly correlated (r = .731; p < .001; CI [.430; 1] ). This indicates that there is high consistency between the two language versions. Moreover, there were no statistically significant differences between means in both measurements (t(23) = 0.332; p = .743; Cohen's d = 0.068). Mean difference between Polish and English versions was equal to 1.167 (95% CI [-.873; 1.206] ) points on the scale, with SD = 2.461. Although we are aware that it would be methodologically more correct if one half of the sample completed the English version first and then the Polish version, whereas the second half of the sample completed the versions in reverse order, we believe that a four-week-long delay between first testing and second testing is long enough to lessen the impact of repeated testing on the results. In conclusion, the analysis showed that the Polish version is equivalent to the original RMET version.
Test-Retest Reliability and Internal Consistency of RMET
The internal consistency analysis was based on Cronbach's alpha coefficient for dichotomous data (KR20). This analysis was performed on a sample of N = 325 participants. Cronbach's alpha for this scale was .668 (95% CI [0.614; 0.718]), which can be interpreted as satisfactory for our scientific purposes. Cronbach's alpha was not markedly improved by the removal of any item from the score. In the next step of analysis, we tested test-retest reliability. The analysis was performed on the sample of 60 subjects aged 21-41 years (28 females and 32 males). The correlation between two measurements separated by four weeks was r = .886, p < .001, 95% CI [.765; 1]. The time stability of the RMET is very satisfactory.
Descriptive Statistics of the Results of RMET
The main sample with which internal consistency of the test was assessed consisted of 325 adult participants (161 females, 164 males), aged 18-45 years (mean 27.848, SD = 7.485). In this sample, 90 participants completed only the RMET, and the remaining 235 completed the RMET and other questionnaires, which are described below. Descriptive statistics for the RMET scores are presented in Table 1 . We also include results separately for female and male participants because of significant gender differences on the RMET (for significance testing, see the section on sex differences provided below).
Theoretical Validity
Theoretical validity of the scale was checked on the subsamples of sample B (sex differences and convergent and divergent validity) and C (RMET score and age). The results obtained show similarities with the original version (Baron-Cohen, 2001).
Sex Differences
There were significant gender differences in RMET scores (t(301) = 4.486; p < .001; Cohen's d = 0.532). This difference suggests medium effect in sex differences. Women had significantly higher scores than males (see Table 1 ).
RMET Score and Age
The following analyses were performed on sample C, which consisted of 98 participants (49 women; 49 men) aged 25-85 years. There were 40 younger participants (25-34 years) and 58 older participants (70-85 years) in the sample. The older group of participants had lower scores (M = 19.017; SD = 3.882) on RMET than the younger group (M = 23.725; SD = 3.850). The difference is statistically 
Convergent and Divergent Validity of the Polish RMET Adaptation
Out of all participants from sample B, 175 subjects (88 women, 87 men) completed ESS scale (Kaźmierczak, Plopa, & Retowski, 2007) and RMET. Table 2 shows Pearson correlation coefficients of RMET and ESS subscales.
The analysis revealed that RMET correlates only with the subscale of Perspectivetaking. Out of the 175 subjects who were described in abovementioned analysis, 135 participants (68 women, 67 men) also completed PGI scales. During the next analysis, it was checked whether RMET correlated with two PGI scales ( Table 3) . As can be seen in Table 3 , RMET correlated neither with the Feminity scale, nor with the Masculinity scale.
The correlation of RMET, EIS-F and EQ-S was checked using a sample of 60 subjects from sample B (28 women and 32 men), who completed only these three questionnaires. There was a significant correlation between the RMET and the EIS-F (r = .467; p < .001; 95% CI [.235; .700] ). The final analysis showed a non-significant correlation between EQ-S and RMET (r = .124; p = .374; 95% CI [-.137; .384] ). Overall, the analyses showed that the Polish adaptation of the RMET is valid.
Discussion
The ability to recognize emotional expressions (from the face, voice, or body) is the basis of the Theory of Mind, the identification of the mental states of others (BaronCohen, 1995; Adolphs, 2009) . Psychometric evaluations of the Reading the Mind in the Eyes' test -Polish version indicates, similarly to the English version, that the Polish adaptation is characterized by satisfactory psychometric properties. In the present study, Cronbach's alpha was .668, whereas maximal weighted internal consistency reliability for the unidimensional model provided a better estimate (.718). This indicates acceptable internal consistency of the RMET in Poland; thus, it is a reliable tool that measures mindreading in adults. Reliability, which was reported in past studies of the RMET, was .58 to .70 (Voracek & Dressler, 2006; Harkness et al., 2010; Dehning, Girma, Gasperi, Meyer, Tesfaye, & Siebeck, 2012; Vellante, Baron-Cohen, Melis, Petretto, Masala, & Preti) . Additionally, the test-retest stability of the Polish version of RMET was acceptable, with interclass correlation coefficients equaling 0.886.
There were sex differences in Reading the Mind in the Eyes' test scores: women had higher scores than men, and the effect size was medium. The same results were obtained Eisenberg & Lennon, 1983) . Women tend to be more emotionally expressive (Kring & Gordon, 1998) . A substantial body of research has suggested that women tend to perform better than men in identifying and discriminating between different facial emotional expressions (Buck, Miller, & Caul, 1972; Hampson, Van Anders, & Mullin, 2006; McClure, 2000; Thayer & Johnsen, 2000) . Women have faster reaction times and a higher rate of correct classification than men (Fischer, Rodriguez, Mosquera, van Vianen, & Manstead, 2004) . This study provides new evidence concerning psychological gender and shows that higher femininity and lower masculinity lead to higher capacity for ToM. Participants who scored high on the RMET also scored higher on the Femininity scale of the Psychological Gender Inventory (with statistical tendency) and lower results on the masculinity scale of the inventory. Some studies report evidence for a correlation between Empathy Quotient and RMET (Ali & Chamorro-Premuzic, 2010; Cook &Saucier, 2010; Voracek & Dressler, 2006) , although the correlations reported are rather weak, from 0.23 to 0.44. In this study, we did not find a correlation between Empathy Quotient-Short and the Polish version of the RMET. The same result was obtained in the Italian version of RMET (Vellante et al., 2012) . This lack of correlation may be related to the fact that the Empathy Quotient is a multi-dimensional measure of empathy. On the basis of the Empathy Quotient results, it is difficult to separate cognitive and affective empathy, with the former being theoretically related to the Theory of Mind (Rogers et al., 2007) . Therefore, it is not surprising that the majority of validation studies did not report the analysis of theoretical convergence between the Empathy Quotient and the RMET (Ethiopian version, Dehning et al., 2012; Hungarian version, Kelemen, Keri, Must, Benedek, & Janka 2004; Japanese version, Kunihira, Senju, Dairoku, Wakabayashi, & Hasegawa 2006; Turkish version, Yildirom et al., 2011; Swedish version, Hallerbäck, Lugnegard, Hjarthag, & Gillberg, 2009 ).
This interpretation also receives some support from the results of our study, which show positive correlations between cognitive empathy measured by the Empathy Sensitivity Scale, and from the RMET results. The Empathy Sensitivity Scale, another test measuring multi-dimensionally understood empathy, includes three scales, separating the dimensions of empathy: Empathic Concern and Personal Distress (affective empathy) and Perspective-taking (cognitive empathy). The only correlation obtained between the RMET results and the Empathy Sensitivity Scale subscales involved the cognitive empathy measure (Perspective-taking subscale). This supports the theoretical assumptions about RMET as a tool specialized in measuring rather a cognitive dimension of empathy, and supports our line of reasoning. Cognitive empathy includes the imagining and understanding of another person's perspectives (their feelings and intentions), enabling the observer to act in a context-specific manner (Jankowiak-Siuda & Zajkowski, 2013) . It is worth pointing out that there are neurological reasons the ToM and perspective taking should be related. During the act of imagining, the most active regions include the medial prefrontal cortex (MPFC) (Decety & Sommerville, 2003; Frith & Frith, 2003; Jeannerod, 2003; Meltzoff & Decety, 2003; Blanke & Arzy, 2005) .
Also worth mentioning is the correlation obtained between the RMET and Emotional intelligence scale-faces. To the best of our knowledge, only one paper thus far has presented a positive correlation between the RMET and ad hoc emotion recognition task (Alaerts, Nackaerts, Meyns, Swinnen, & Wenderoth, 2011) . Emotional intelligence scale-faces is developed to measure the ability to recognize mimic expressions, a component of cognitive skill involved in emotional intelligence. The correlation between the RMET and the scale provides another argument for the conclusion that the Polish version of the RMET is valid and reliable.
As far as the age differences are concerned, the elderly group of participants has lower results on the RMET then a younger group of participants. The current results suggest that late adulthood is associated with a reduced capacity for Theory of Mind (Ligneau-Herve & Muller, 2005; Maylor, Moulson, Muncer, & Taylor, 2002; . To some degree, reduced ToM capacity is related to the less involved social activity of older people, which may be considered a specific type of the ToM and empathizing training (German & Hehman, 2006; Maylor et al., 2002; McKinnon & Moscovitch, 2007; Sullivan & Ruffman, 2004) . Moreover, research on the relationship between cognitive and emotional empathy and social functioning in late adulthood (Bailey, Henry, & Hippel, 2008; has revealed lower results in cognitive empathy tasks in older adults when compared to younger adults. This research is also consistent with the suggestion from neurobiological studies that the prefrontal cortex is important to perspective taking (JankowiakSiuda, Rymarczyk, & Grabowska, 2011) and may be vulnerable to age-related decline .
Although present research suggests that the Polish version of the RMET has good psychometric characteristics, some limitations should to be considered. For example, the internal consistency is acceptable (Cronbach's alpha of .67) and comparable with other language versions of the test, however it allows the RMET to be used for research purposes rather than for individual diagnosis of the capacity for ToM. Additionally, while the retest reliability was high, the period of time between the first and second assessments was relatively short (four weeks).
In conclusion, this study shows that the Polish version of the RMET is a valid and reliable measure of Theory of Mind, which can be used to study a wide range of individual differences in adults (age and sex among other factors), especially for research purposes. The Polish RMET has comparable characteristics to other language versions of the test, so it can be used, for example, for between cultures comparisons. This test could also be used by researchers interested in differences in the Theory of Mind between specific groups, including such clinical samples as people with ASD, various types of psychosis and personality disorders.
